Abstract. Second harmonic generation in a quadratic nonlinear waveguide is analyzed analytically and numerically. Formation of spatio-temporal solitons is demonstrated. They can form both positive and negative coefficients of group velocity dispersion due to the waveguide geometry. Analytical results are confirmed by computer simulations.
The propagation of a pulse-beam of optical radiation in a planar waveguide with cubic nonlinearity is accompanied by a space-time collapse, the nature of which depends on the input parameters. A medium with quadratic nonlinearity has long been used to avoid collapse [1] and to generate a stable spatio-temporal solitons.
In most theoretical works devoted to spatio-temporal solitons in quadratic nonlinearity, studies were conducted for a uniform medium [1] [2] [3] [4] . In a waveguide of the same geometry in addition to the competition between nonlinearity, dispersion and diffraction, focusing properties of the waveguide play an important role [3, 5] .
Pulsed second harmonic generation in a planar waveguide with a parabolic profile of the refractive index at the combined effect of diffraction and dispersion is described by the following system of equations for the complex amplitudes of the fundamental frequency 1  and second harmonic 2  :
Here, 
Possible modes of propagation of the pulse beams at the main and doubled frequencies depend on the competition between the focusing properties of nonlinearity and the focusing properties of the waveguide, as well as from the critical parameter, , 1 43 , 0 (1) - (2) close to the two-component soliton that is formed at the focusing nonlinearity and the focusing waveguide. The following parameters were used 2 0.01 This work is supported by the Russian Science Foundation (Project No 17-11-01157).
